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CH2Cl2, 0 ºC

Et3N, DBU

CH2Cl2, 0 ºC

73% (2 steps)

PhCN (10 eq.)
AgSbF6 (10 mol%)

CH2Cl2, rt

62%

Y. Lou et al., Org. Lett., 15, 1421 (2013)
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J. S. Johnson et al., J. Am. Chem. Soc., 128, 9302 (2006)
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K. Schaffner et al., Angew. Chem. Int. Ed., 21, 820 (1982)
S. V. Ley et al., Tetrahedron, 45, 7161 (1989)

D. A. Evans et al., Tetrahedron Lett., 13, 121 (1972)

1) Li, liq. NH3, Et2O
    –78 °C, 92%

2) 2-chloroacrylonitrile
    benzene, 80 °C, 75%
3) Na2S•9H2O
    EtOH, reflux, 92%
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acetophenone (0.3 eq.)

acetone, rt
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M. Inoue et al., Tetrahedron. Lett., 50, 1035 (2009)
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THF

28% NH3 aq

dioxane, 120 ºC

NaNO2, AcOH

H2O, 0 ºC

27% (3 steps)
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M. E. Jung et al., J. Org. Chem., 61, 9065 (1996)
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THF-HMPA (25:1)
–78 ºC

40%

C. D. Vanderwal et al., J. Am. Chem. Soc., 131, 7546 (2009)
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S. Xue et al., J. Org. Chem., 73, 8491 (2008)
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S. Kobayashi et al., Tetrahedron Lett., 48, 1805 (2007)
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2) CuCl (10 mol%)
    2-aminopyridine (10 mol%)
    NaOMe/MeOH (25 wt%)
    diglyme, 130ºC

    77% (2 steps)

3) OsO4, NMO
    t-BuOH, H2O, rt

4) NaIO4, THF/H2O, rt

    >75% (2 steps)

O
1) vinylmagnesium bromide
    THF, 0 ºC

MeOH
reflux

74%

B. M. Trost et al.,  J. Am. Chem. Soc., 99, 6124 (1977)
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SmI2 (3.0 eq), LiBr (12 eq)
H2O (8.0 eq) 

THF
–78 to –30 °C;

Zn
AcOH

–30 to 80 °C

49%

(1.4 eq)

N

BnO H

OBnO

BnO

SiMe2Ph

S. Py et al., Org. Lett., 14, 1042 (2012)
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1) Ti(Oi-Pr)4
    EtMgBr (2 eq)
    THF, 5-10 °C
    95%

2) TMSOTf
    2,6-lutidine
    CH2Cl2, 0 °C
    88%

TiCl4

CH2Cl2
–40 °C to rt

71%

AIBN
n-Bu3SnH

benzene
reflux

99%

J. K. Cha et al., Org. Lett., 4, 3707 (2002)
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K. Wiesner et al., Can. J. Chem., 51, 1448 (1972)

MeO2C

1) maleic anhydride
    hydroquinone
    neat, 170 °C
    quant.

2) (Ph3P)2Ni(CO)2
    diglyme, reflux
    81%

PhSO2N3
benzene, rt;

AcOH

75%

PhO2SHN H

CO2Me
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